Although natural polyunsaturated fatty acids were generally nonconjugated, many varieties of conjugated fatty acids are present as minor fatty acids in plants and animals. Conjugated linoleic acid (CLA), a mixture of positional and geometrical isomers of linoleic acid (cis -9, cis-l2-octadecadienoic acid), which is contained as minor lipids in dairy products such as beef, cheese, and milk, has been known to have specifically physiological effects, including the reduction of body weight gain and fat deposition (1-3), anticarcinogenesis (4-7), and an tiatherosclerosis (8, 9). Tung oil, which has been used in the paint and var nish industries for many years, contains 70% to 80% eleostearic acid (9, 11, 13-octadecatrienoic acid; EA) of total fatty acids. It could be expected to be a resource of the functional conjugated fatty acids in animal feed be cause of its relatively low price and its higher EA con tent than other EA-rich oils, such as karela oil (17, 18) .
In this paper, we have investigated the dietary effects of EA-rich tung oil on growth performance, egg produc tion, and tissue lipids of laying hens. Also we investi gated metabolism of dietary EA in hens to apply tong oil to functional feeds for hens and chickens. EXPERIMENTAL Diets. Basal diets as shown in Table 1 Growth performance and egg production Initial and final body weights, feed consumption, and rate of egg production are shown in Table 3 . There was no significant difference in the average weight and feed consumption of all groups, though the slight loss of body weight gain was observed in the 1.0% TO group. All hens had a high rate of egg production (87-89%). Dietary Lung oil gave no nonnutritional effect to hens As shown in Table 3 , the weights of egg and yolk were 68g and 19g for all groups, respectively. The con tent of yolk lipid was also the same for all groups (27-28%). Dietary Lung oil did not apparently affect the egg. Jones et al. (14) have investigated the effects of CLA on the growth performance and eggs of laying hens. They reported that dietary CLA did not affect the weights of egg and yolk or egg production, but that a high dose of CLA decreased the body weight. On the other hand, it was reported that average body weight and the weights of egg and yolk were decreased for hens fed 5.0% CLA (15) . When Dhar and Bhattacharyya (22) gave karela oil consisting of 50% EA to rats for 6wk at a concentration of 20%, a slight difference was noted in the growth pattern and food efficiency be tween the karela oil and the linseed oil groups. Our re sult was similar to that of Jones et al. Dietary EA did not affect the growth performance and egg production of hens at a concentration of 1.0%.
Weight and lipid content of tissues
The weight and lipid content of major tissues (liver, heart, breast muscle, and adipose tissue) were shown in Table 4 . The weight of adipose tissue was smaller in the 0.5% and 1.0% TO groups, though no significant differ ences were found in the weights of the livers and hearts of all groups.
No significant difference occurred in the lipid content of all tissues, as shown in Table 4 . Dietary tung oil did not affect the lipid level in the hen tissues. Lipid and fatty acid composition of tissues and blood
The lipid compositions of major tissues and plasma were shown in Tables 5 and 6. No significant difference was observed in the lipid composition of the livers and breast muscles of all groups. On the other hand, the triglyceride level in heart and adipose tissue was lower in the hens fed tung oil. Especially, the heart and adi pose tissue of the 1.0% TO group contained the least amount of triglyceride. On the other hand, the levels of phospholipid and cholesterol were increased in the adi pose tissue of hens fed tung oil. Dhar and Bhattacharyya (22) reported that dietary EA-rich karela oil increased the total cholesterol and triglyceride in the plasma of rats. However, cholesterol was decreased in the plasma of hens fed tung oil (Table 6 ). The lipid modulation-effeet of EA may depend on the species of animals.
The fatty acid compositions of lipids in major tissues and plasma are shown in Tables 7 and 8 . Major fatty acids were palmitic (C16:0), stearic (C18:0), oleic (C18:1), and linoleic (C18:2), regardless of tissue varieties. The linolenic acid (C18:3) level in all tissues of the 0.5% and 1.0% TO groups was lower than that in the control group. The C18:3 level was lower with increased dietary tung oil. Moreover, the decrease in the docosahexaenoic acid (C22:6) level was observed in the plasma of hens fed tong oil (Table 8 ). Chamruspollert and Sell (16) ob served the decreased C18:2, C18:3, C20:4, and C22:6 in plasma and the decreased C18:3 in the body fat of hens fed 5.0% CLA. Our observation was similar to theirs. Dietary EA-rich Lung oil could modify the fatty acid composition in the tissues of hens, and its effect was similar to that of CLA. The levels of triglyceride, cholesterol, and phospho lipid in egg yolk did not change after a 4-wk breeding supplemented with tung oil, as shown in Table 9 . Dietary Lung oil did not remarkably affect the lipid com position of egg yolk. Table 10 shows the fatty acid com position in egg yolk from hens fed tung oil for 1 and 4wk. The major fatty acids in egg yolk lipid were C18:1, 016:0, C18:2, and C18:0, and they did not change during breeding. There was no significant difference in the level of other fatty acids in egg yolk from all groups, though DHA decreased in egg yolk from hens fed Lung oil. EA derived from dietary tung oil was not detected in egg yolk lipid, whereas CLA was detected in egg yolk from hens fed Lung oil. Especially, the CLA level was higher in egg yolk from the 1.0% TO group. This result was similar to that obtained in tissues, as shown in Table 7 . Moreover, the CLA level in egg yolk from the 1.0% TO group after a 4-wk breeding was 2.4%, and it was higher than that after a 1-wk breeding (1.9%). These observations showed that dietary EA was not di rectly transferred in egg yolk lipid and that its part was deposited after conversion to CLA. 
